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© Optical fiber connector. 



© The present invention relates to an optical fiber connec- 
tor compnstng: an internal member (10) including a block 
(1 0c) having a hole to receive a sheath portion on an end of 
an optical fiber cord and an optical fiber exposed therefrom, 
and cantilevers (12) provided on the side walls of the block 
(10c) to extend along the walls, which cantilevers (12) re- 
spectively have projections (12a) protruding inward as welt as 
projections (13) which protrude outward when no force is 
applied thereon. The optical fiber connector comprises further 
an external member (20) including an opening (20a) through 
which said optical fiber cord is inserted, and openings or 
recesses (22) which engage with the projections on the 
cantilevers of the internal member (10) on the side wall 
thereof to be fit into the block of the internal member axialty 
and siidabty. The internal member (10) is inserted into the 
external member (20) gradually, the projections (12a) project 

j therethrough to thereby prevent said external member from 

3 receding therefrom. 
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BACKGROUND OF THE INVENTION 

The present invention relates to an optical fiber con- 
nector, and more particuiariy to an optical fiber connector of 
a simpte form- 
As the transmission toss of optical fibers is reduced 
greatly, optical transmission over longer distances is in- 
creasingly used in practice. In the long distance transmis- 
sion of this type, coupling loss is a critical factor which 
imposes restriction in determination of the transmission dis- 
tance. Optical fiber connectors using a large number of 
expensive and high precision components serve such a 
transmission. For the optical communication which transmits 
control signals, for instance, inside an automobile, aircraft 
and vanous other apparatus and machines, on the other 
side, optical connector of lower price and of simpler struc- 
ture may be used as the transmission distance is not very 
long. However there have not been available in the market 
optical fiber connectors which are cheap in price and simpte 
in manipulating attaching/detaching for the purpose of this 
sort 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
optical fiber connector of a simple type which can be easily 
connected or disconnected. 

Another object of this invention is to provide an optical 
fiber connector which can be connected with and discon- 
nected from an optical fiber without disassembfcng compo- 
nent parts thereof. 

The optical fiber connector according to this invention 
comprises an internal member including a block having a 
hole which receives a sheath portion at an end of an optical 
fiber cord as well as an optical fiber exposed from the 
sheath portion awalry, and cantilevers provided on side 
walls of the block to extend along the side walls having 
respectively an internal projections as well as a projection 
protruding outward when no force is applied, and an exter- 
nal member having an opening through which the optical 
fiber cord is inserted and an opening or recess which 
engages with the projection on the cantilever of the internal 
member on the side wall thereof to be fit into the block of 
the internal member axiaity and slidabry. The optical fiber 
connector of this invention is characterized in that as the 
internal member is being inserted, the projections of the 
cantilevers are pressed with the internal wail of the external 
member so that the cantilevers are deflected inward to 
reach a position to securely hold the optical fiber cord 
therebetween and that the external member is prevented 
from receding by the projections protruding from said open- 
ings or recesses. 

The internal member receives an optical fiber and an 
optical element fixed on an end of the block through which 
the optical fiber is inserted. When engaged with the external 
member, the projections of the cantilevers formed on the 
side walls of the btock of the internal member come to 
engage with the outside sheath of the optical fiber cord to 
secure it 



BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the invention will be 
more apparent from the detailed oescription hereinunder 
6 taken in conjunction with the accompanying crawings 
wherein: 

Fig. 1 is an exploded perspective view of the first 
embodiment of this invention; 

Figs. 2A and 2B are cross sectional views of the 
10 optical fiber connector shown in Fig. 1 along the line A-A to 
show the states before and after attachment of an optical 
fiber cord respectively; 

Fig. 3 is an exploded perspective view of the second 
embodiment of this invention; 
75 Figs. 4A and 4B are cross sectional views of the 

optical fiber connector shown in Fig. 3 along the line A-A to 
show the states before and after attachment of an optical 
fiber cord respectively; and 

Fig. 5 is a cross sectional view of another embodiment 
20 of the internal member used in embodiments of this inven- 
tion. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 The first embodiment of this invention is described 

referring to Figs. 1 , 2A and 2B. 

An optical fiber connector comprises a plastic internal 
member 1 0 and a plastic external member 20. Both internal 
and external members 10 and 20 are engaged coajoalry in 

30 a manner to permit sliding. 

The internal member 10 comprises a hollow cyHndncal 
block 10a on one side of a flange 10b which houses an 
optical device 4 such as a light emitting diode or an 
avalanche photodtode, and a hollow btock 1 0c on the other 

35 side of the flange 10b. Those components are integrally 
formed. The block 10c has a rectangular section in the 
direction perpendicular to the central axis A. Openings 1 0d 
are formed respectively on a pair of outer walls which are 
opposed to each other. Cantilevers 12 are formed in the 

40 openings to extend from the ends of the btock toward the 
flange in the direction parallel to the axis A. On the ends of 
the cantilevers 12 are formed plural projections 12a inter- 
nally. The portions from which the projections protrude are 
deviated from* the axis A toward outside when no force is 

45 applied by a predetermined angle so as to form projections 
13. The flange 10b and block 1 0c are bored with holes 1 la 
and lib along the axis A respectrvery and the hole 11b 
extends to the hole n a but has a smaller diameter. The 
hole 1 1a recerves the sheath portion 3b on the tip end of 

50 the optical fiber cord while the bote 11b an optical fiber 3a 
which is exposed by a redetermined length from the 
sheath portion 3b. The optical fiber 3a is a plastic fiber 
compnsing a core of potymethyl methacryiate and a clad- 
ding of fluorocarbon resin and the outer sheath 3b is made 

55 of black polyethylene. 

The external member 20 has a hollow portion 20a of a 
rectangular cross section to receive the block 10c of the 
internal member 10 and is provided with an opening 21 
(Fig. 2A) on the rear end thereof through which the sheath 

60 portion of the optical fiber cord is inserted. Openings 22 are 
bored on side walls to oppose the projections 12 of the 
block 10c when coupled with the internal member. Curved 
grips 24 are formed on the other pair of side walls. As 
shown in Fig. 2A, the openings 22 are dirnensioned so as 
65 to have the projections 13 on the tip end of the cantilevers 
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protrude when the block 10c is inserted into the external 
member 20 by a certain length. When the cantilevers 20 
are made to advance without optical fibers 3 attached 
thereto, the projections 13 are pressed inward by the walls 
of the externa] member 20 in front of the openings 22. The 
openings 22 first pass over the cantilevers 12 as the 
external members 20 proceeds to ultimately receive the 
projections 13 therethrough as shown in Fig. 2A. This 
prevents the external member 20 from receding. 

The optical fiber connector of this invention is kept in 
storage at the state shown in Fig. 2A with the internal 
member 10 and the external member 20 assembled until 
the time of use. If dismounted after a use, the optical fiber 
cord is kept in that state shown in Fig. 2A until the next 
use. As the externa) member 20 is prevented from receding 
with the projections 13 protruding through the openings 22 
of the external member 20, there is no possibility to lose 
one component while kept in storage or after disassembled. 

In attaching an optical fiber cord, an optical fiber cord 3 
is inserted into the holes 1 1 a and 1 1 b through the opening 
21 on the external member 20 of the optical fiber connector 
which is kept at the state shown in Fig. 2A. As the external 
member 20 is made to advance forward, the projection 13 
on the cantilevers 12 are pressed inward with the sliding 
wails on the side rear of the openings 22 of the member 20 
while the front edges abut on the flange 10b. As shown in 
Fig. 2B, the optical fiber cord 3 is lulry coupled with other 
optical element 4 as the sheath of the cord 3 is secured 
wrth the rjrofections 12a of the cantilevers 12. The external 
member 20 is heW with the friction generated against the 
output penphery surfaces of the internal member 10 and the 
expansive force of the projections directed outward. 

When the connector disconnects the coupling, the ex- 
ternal member 20 is made to recede overcoming the friction 
against the member 10 to come to the state shown in Fig. 
2A, and then the optical fiber cord 3 is pulled out 

Fig. 3 is a perspective view to show another embodi- 
ment of the optical fiber connector according to this inven- 
tion. It shows the connector in the state before an optical 
fiber cord is inserted. 

In the figure the same component elements are de- 
noted with the same reference numerals as in Fig. 1. This 
embodiment differs from that shown in Fig. 1 in that the 
block 10c of the internal member 10 is formed with the 
cantilevers 14 and the openings lOe. The openings 10© are 
bored on the walls which are also bored with the openings 
lOd serialry therewith. The cantilevers 14 extend from the 
walls of the openings lOe on the side of the flange 10b 
toward rear ends of the internal member 10 in parallel to 
the central axis A. The ends of the cantilevers 14 define 
daws 15 projecting outward from the direction of central 
axis A. 

As shown in Fig. 4A. when the internal member 10 is 
being inserted into the external member 20 wrthout attach- 
ing optical fiber cord 3 therewith, the claws 15 of the 
cantilevers 14 are pressed inward with the internal wails of 
the external member 20 in front of the openings 22 so as to 
allow the advance of the external member 20. 

When an optical fiber cord 3 is about to be attached, 
and the external member 20 is further advanced from the 
state in Fig. 4A to the extend that the ends 23 come to 
abut on the flange 10b of the internal member 10. the claws 
15 of the cantilevers u project from the openings 22 of the 
external member to engage the front edges of the openings 
22 with the rear ends of the claws 15 respectively. This 
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makes the external member 20 securely locked at the 
position without allowing the member 20 either to advance 
or recede therefrom. The connector is therefore kept in the 
coupled state and is fully prevented from being loosened. 
5 If necessary, spring washers may be provided between 

the flange 10b of the internal member 10 and the front 
edges 23 to absorb dimensional errors caused in manufac- 
turing. 

For disconnecting the coupling of the connector, an 
70 external force transmission means having a narrow end 
such as a screwdriver is inserted into the openings 22 to 
press inward the daws 15 of the cantilevers 14 while the 
external member 20 is moved rearward. When the state 
becomes as shown in Fig. 4A, the optical fiber cord 3 is 
75 pulled out 

Although the structure having openings 22 on the 
external member 20 has been described for the above 
embedments, recesses may be formed on the internal walls 
of the member 20 in place of the openings to engage with 
20 the projections 13 of the cantilevers 12. Projections 13' 
(Fig. 5) which protrude from the ends of the cantilevers 
respectively in the direction opposite to the axis A may be 
provided to replace the projections 13. The internal member 
when compieteiy inserted in the external member, comes to 
25 securely grip the sheath portion of an optical fiber cord as 
the cantilevers 12 thereof are deflected inward. 

In the above description, although the sections of the 
block 10c of the internal member 10 and of the external 
member 20 perpendicular to the central axis A are rectan- 
30 gular, they may be of an arbitrary shape such as a polygon, 
circle or oval so long as they are provided with cantilevers 
12 to oppose each other. 

An example where an optical fiber cord is coupled with 
a light emitting or light receiving element is described in the 
35 foregoing description. Optical fibers may be coupled by 
means of this invention connector by constructing the inter- 
nal member 10 with the wock iOc symmetrically on both 
right and left sides of the flange 10b. 

As described in the foregoing statement the optical 
40 fiber connector according to this invention has the structure 
of unrotatable type which allows an internal and an external 
member to engage with each other in a slid able manner. 
Unlike the conventional connectors of a rotatable type, it 
does not require rotation of coupling nuts everytime the 
45 members are assembled or disassembled, thereby greatry 
simplifying the operation of attaching/ detaching. 

As the internal member of the present invention con- 
nector is provided with cantilevers having projections which 
project outward from the interfaces with an external member 
50 so that when the internal member is being inserted into the 
external member, the projections project through openings 
or recesses of the external member when they come to the 
position, the external member is secured at the position and 
is not permitted to recede therefrom. Therefore, optical 
55 fibers may be attached to the connector without the need of 
disassembling the internal member from the external mem- 
ber. As the two members may be kept assembled even 
after optical fibers are detached from the connector, there is 
no possibility to lose one of the components. 

60 

Claims 



1 . An optical fiber connector comprising: 

65 

an internal member including a block having a hole to 
receive a sheath portion on an end of an optical fiber cord 



BNSDOCID: <EP 0177937A2 I > 



0 177 937 



and an opticaJ fiber exposed therefrom, and cantilevers 
provided on the side wails of the block to extend along the 
walls which cantilevers respective ry have projections pro- 
truding inward as well as projections which protrude out- 
ward when no force is applied thereon; and 5 

an external member including an opening through which 
said optica! fiber cord is inserted, and openings or recesses 
which engage with the projections on the cantilevers of the 
internal member on the side wall thereof to be fit into the W 
block of the internal member axial ly and sJidably; 

Wherein when the internal member is being inserted into 
the external member gradually, the projections project tnere- 
th rough to thereby prevent said external member from re- 75 
ceding therefrom. 

2. The optical fiber connector, as claimed in Claim 1, 
wherein satd optical fiber cord is secured with said projec- 
tions of the cantilevers. 20 

3. The optical fiber connector, as claimed in Claim 1, 
further including an optical element fixed on an end of said 
block of said internal member. 



4. The optical fiber connector is claimed in Claim 1, 
wherein said internal member is structured to have another 
block which is identical to said block and is formed in 
continuation thereto. 
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